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is of fundamental importance, and its elucidation should
throw light on the relation of plants to bacterial infection
as a whole.
Tie stage of the organism that infects the plant is not at
present known. It may be supposed that it is the motile
"swarmer." The entry is normally effected through the
root-hairs. The hair is attacked close to the tip, and an
enzyme is apparently produced which causes the tip to bend
over in a characteristic manner. The organisms multiply
within the root hair and pass down it, producing a charac-
teristic gelatinous thread filled with bacteria, in the rod form.
This " infection thread" passes down into the cells of the
root tissue, where it branches profusely. In young stages of
nodule formation the branches can be seen penetrating cells
in the pericycle layer. Rapid cell division of these root
cells is induced, In the course of this cell division abnormal
mitotic figures are sometimes found, such as occur in path-
ological growths. The cells push outward the root cortical
layer, and so form a nodule.
Certain of the cells in the centre of the nodule become
greatly enlarged, and in the fully grown nodule are seen to
be filled with "bacteria. Differences have been described in
the morphology of the organisms in different parts of the
nodule.62 Whether the different stages of the organism are
equally capable of fixing nitrogen, or what is the significance
of these stages within the nodule, is not certainly known.
It has been held that it is the irregular bacteroid forms
that are chiefly concerned with nitrogen fixation. In older
nodules the organisms become irregular and stain faintly,
and the bacteroidal tissue "breaks down, the nodule finally
decaying. In the fixation of nitrogen that occurs in the
nodules, the bacteria without doubt derive the necessary
energy from the carbohydrates of the host-plant. There is
evidence that the plant assists the process of fixation by
removing soluble metabolic products from the neighbour-
hood of the bacteria. Gelding 22 was able to obtain a
greatly increased fixation of nitrogen in artificial cultures